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hybrt.UMbio^Terfmmtc RNA , nd ona of lymphadonop.thy- 

associated virua (LAV,. * procea, for their preparation 
and their usoa. It relate, more particularly to stabio 
probe. including a DMA aequenco which can be US ed for the 
dotoction or the LAV viru, or rented viruae. or DMA pro- 
viso in anv medium, particularly biological. „. mploa 
containing j offl n ft !y. them. 

Lymphadenopathy-aaeociatod virua (LAV) i, , num3n 
rctx-oviru. firot iaolated from the lymph node of . homo- 
sexual pati0 nt with lymph.donop.thy .yndrome. frequently . 
proclronv, or a boni 0 n form of acquired immune deficiency 
syndrom* (AIDS) (cf.1). Subaoquently^jjther LAV isolatos 
hava beon rocov.r.rj from patient. w.Uh AIDS or pre-Ains 
(cf. 2-5). ah available <j,ta are con.iatent with the 
virua being tf.o cousativo agent of AIDS (cf. 11). 

Tho virua ia prcpagsted on activated T lymphocyte 
and hes 0 tropi,m for the T-coll aubaet OKU (cf. 2- 6 ). in 
which it induce. « cytopathic effect. However, it has 
been adapted for growth in aome Ep.toin-Oarr virua trans- 
f.r».d B-cell line. (cf. 7), ,. well a. in the e.t.bli.nod 
T-lymphobliatic coll line, CEM. 

LAV-liko viruses have more recently been indepen- 
dently i.ol?.t«d from patient, with AIDS and pre-AI0S 
Theae viruaea called HTLV-m (Human T-cell Leukemia/ 
Lymphoma virua type in (cf . 12 . 15) and ARy (Am _ 
associated retrovirus) .oem to have many ch.r.cteriatic s 
similar to tho.e of LAV and it i. thu. probable that they 
reproaont independent iaolatea of the LAV prototype. 

Ootoction method. 80 f, r evail.bl. are baaed on 
tho recognition of core protein.. Such . method i. 
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disclosed in European application titled "Antioanoa, 
moyens ot mithod? pour le di&gnostic de lymphsdunopa this 
syndrom© d ' immunodepros s ion acquioe" filed on Sep- 
14, lOQ^under tho priority of British application 
Nr. 83 24000^ filed on Septombor 15, 1983. As a 
of fact; a high prevalence of anti-p25 antibodies 
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been faund in tho sora of AIDS and pro-AIDS patiunts 
and to a |£-ewaj& but significant extont in tho high-risk 
groups \ for AIDS (cf. 8-10). However* the 8 a ma sora wore 
found not to rocognizo tho virus as t whole, in a non-dia- 
integratod state. 

Tho prosont invention aims at providing now moans 
which should not only also be U90ful for the detection of 
LAV or related viruses (hereafter more generally referred 
to as "LAV virusos"), but alio have more versatility, par- 
ticularly in detecting specific parti of the genomic ON A 
of stid viruses whoso oppression products are not always 
detectable by immunological methods. 

The DMAs according to the invention conaint. of 
DNAa which contain DIM fragments, hybridizable with the 
gonomic KNA of LAV. Particularly said DNAa consist of 8?id 
cDNA9 or cDNA fragments or of recombinant ONAs containing 
said cDNAa or cDNA fragments. 

Preferred clonedjcDNA fragmento respectively 
contain the following restriction sites in the respactive 
orders which follow (from the 3' end to the 9' end) : 

1) Hindlll, Sad. BglII (LAV75) 

2) Hindlll, SacI, BglXI, Bglll, KpnZ (LAV02) 

3) Hindlll. SacI. Oglll. Bglll. Kpnl, Xhol. BamHI, 
Hindlll, Bglll ( LAV 13). 

The LAV75, LAV82 and LAV 1 3 designations correspond 
to the designations of the recombinant plasmids dosignatod 
as pLAV 75, pLAV 02 and pLAV 1 3, respectively , in which 
they were first cloned. In other words. LAV 75, LAV 82 ma 

&AJL. 

LAV I3j respectively^ present as inserta in said recombinant 
plasmids. For convenience; the designations LAV 75, LAV 82 



V 

"°0 



1 



* and LAV 13 will be furthor uod throuohout this spocific- 

ation to designato the cOMA fragments, whether the latter 

jj ar o in isolated form or in plasmid f ortn) , whoroby the 

other DNA pnrts of said last mentioned rocombinants are 

J identical to or dif f eron t^o-f- tho cor rue pond ing parts of 

pLAV 75, pLAV 82 and pLAV 1 3» respectively . 
5 ' 

Preferred cDNAs also (lik« lav 73. LAV 02 and lav 

13) contain a region corresponding to tho R and U 3 re- 
gions of the LTR (Long Torminal Repeat) as well as the 3 
^ end of tho coding region of tho retroviral ONA^Particu- 

larly if it is assumad that the retroviral structure of 
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LAV is in general agreement with the retroviral genomic £ 



structures to date. ~ 
0 LAV 13^ which has a size of about 2.5 Kbpjhas been 

found of particular advantage. It is highly specific of ~ 
LAV or LAV related viruses and tf-e-w also recognizes more ^ 
of tho LAV rotrovircl gonomos than do LAV75 or L AV8 2 . 1 
Particularly^ LAV 13 cnahloci tho identification of tho RU 5 % 
junction of the retroviral genomes within the LTR and, t 
subsequently, tho siz^s of tho LAV genomes, which average 

i 

from r.bout 9.1 to about 9.2 kb. ^ 

r 

LAV 13 is froo of restriction sites for tho 
following enzymos Eco RI, Nru I, Pvu I. Sal I, Sma I, Sph 
I , Stu I and Xba I . * 
LAV 13 further appears to contain at least pnrt of , = 

the ONA sequences corresponding to those which, in \ \ 



retroviral genomos, code for the envelope protein. | 
The invention furthor relates to any of the fragm- % 
ents contained in the cONA which seems to correspond to 
pert of the whole of the LAV retroviral genome* which is 
characterized by a series of restriction sites in the 
order hereafter (from the 5' end to the 3* end). 

The coordinates of the successive sites of the 
whole LAV genome (restriction map) are indicated hereafter 
too, with respect to the Hind III site (selected as of 
coordinate 1 ) ) which is located in the ft region. The 



coordinates are ostimated to within -1 700 bp. Soma coor- 
dinates are batter established than others. 
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9 200 

Hind IXI 9 250 

The abovesaid 0NA according to the invention 
optionally contains an additional Hind III approximately 
at the 5 550 coordinate. 

The invention further relates to other preforred 
0NA fragments corresponding substantially to those which 
in relation to the abovosaid restriction map extend res- 
pectively : 

- from approximately Kpn 1 (6 1 00 ) to approximately Bgi n 
(9150) said fragment being thought to correspond at least 
in part to the gene coding for the proteins of the 
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doscribod ( cf . 1). Tho main stops wnro 

polycthyleno-gly col treatment of culture fiupornntant, 
pelleting through 20 I oucroso cushion, bandiny on 20-60 7. 
£ sucrosn grodionfc^ and pelleting of tho virus-containing 

fractions . 

1 • 2 fij j_Pt.- g<-.Tanrt cOM A avntpnr. ? ^ 

Tho virus associated datergont activatod endoge- 
nous reaction is a technique bringing into play the 
reverse tranocripta so of the virus, after purification 
thcroof and ly9.ls of its onvolope. 

For ooch reaction, purifiod virus corresponding to 

10 

250-300 ml of FR8 superru.tant was used. Final rosction 
£ volume was 1 ml. Incubation was at 3? C for 4 5jwr, Protoin 

concentration was about 250 microg/ml. Duffer w^a ; NaCl 
25 i:;M \ Tri8 MCI pH 7.0 50 mM , d i t h iot hroi tel 10 mM , MgCl 2 
6 mM, ench of dATP, dGTP. ( dTTP at 0.1 mM . Triton X-100 
0.02 /. ; oligo dT primer 50 microg/iill. The cONA waa 
labelled 15 with alpha P-dCTP 400 Ci/mmol* to 0.5 

microM plus cold dCTP to 4 microM. Afterwards, cold dCTP 
was added to 2S microM to onsuro optimal olongotion of tho 
fir3t strand. 

Tho reaction was ctoppod 30 ^*w*«* aftnr the dCTP 
chaso by adding E0TA to 20 mM . SOS to 0.5 Jt . digesting ono 
hour with protoinaso K at 100 microg/ml and phenol- chloro - 
form extraction. 

cONA was then purifioo on G-50 Sephadex (Pharma- 
cia) and ethanol precinita tod . 

1 . 3 2nd ntrnnd flvnthosls r>nd cloning . 

Purified cONA-RNA hybrids were treated with Ona 
polymerase 1 and HNaso M, according to GUBLER and MOFFMAM 
(cf. 17). Double-stranded iONA was dC-tailod with terminal 
transferase and annealed to dG-tailed Pst-digested pBR 327 
0 (cf. 3*), a derivative of pBR 322. 

A cONA library was obtained by transfection of £ 
SSLXX C 600 rocBC strain. 
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2. nation of LAV-foaeific clon^e 
2 . 1 scr nffninr> of li^mrv 

* 500 recombinant clones wore grown on nitrocallu- 
loso^ Jiltr o a and An s i t u colony hybr idizotion (cf . 33) vyas 
porformod with anothor batch of cONA made in endogenous 

virus-asBociited reaction as described (cf. 1.2) and 
3 2 

labelled with P. About 10 I of the clonos could bo 
dotocted . 

A major family was obtainod by omall-scalo 
amplification of those clonos and croa s -hybridization of 
thoir inserts. Among those clonos, a major family of hybri- 
dizing recombinants was identified. Three of these cONA 
clones, ncmed pLAV 13. 75 and 02, carrying inserts of 2.5, 
bnd 0.8 ktij respoct ivolyj wore further characterized 
1 ) » 

All three inserts have a common restriction 
pattern at on: end, indicating a common priming site. The 
50 bp long common Hind Ill-Pot I fragment wot* sequenced 
(fig. 1) and shown to contain a polyA stretch preceodinn 
the cloning dC tail. The clones are thus copies of the 3' 
end of a polyA-RNA. 

The LAV 13 specificity was shown by difforont 

assays . 

The specificity of pLAV 13 was determined in a 
series of filter hybridization experiments using nick- 
tranolated pLAV 13 as a probe* Firstly the probe hybri- 
dized to purified LAV genomic RNA by dot and Northern 
blotting (data not shown). pLAV 13 also hybridizes to the 
genomic RNA of virus concentrated from culturo supernatant 
directly immobilized on filters (dot blot technique). LAV 
RNA from different sources : normal T-cells, FRO and other 
B-cell LAV producing lines, CEM cells and, although loss 
strongly, LAV from the bone marrow culture from a haomo- 
philiac with AIDS (cf. 3) were detected in a similar 
manner. Uninfected cultures proved negative. This rapid 
dot blot technique csn be adapted with minor modifications 
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to tho detection of LAV in aorum or othor body fluids. 

Secondly^ the probe detoctad ONA in the Southern 
blots of LAV-infocted T-lymphocy te ft and in the L A v - 
producing CEM coll line. No hybridisation was detected in 
the ON A of un in footed lymphocyte ft nor in the ON A from 
normal liver (data not shown) undor the samo hybridisation 
conditions* 

A third characteristic resulted from the possibi- 
lity of using LAV 13 to identify tho whole retroviral 
genome of the LAV virusos as disclosed hereafter. Parti- 
cularly characteristic 1.43 kb Hind III fragment which co- 
migrates with an intornal viral fragment in Mind III 
cleaved pLAV 13 was detected. Bonds at 2.3 and 6.7 kb were 
also detected. As tho probe was only 2.5 kb long and as no 
junction fragment 9 could be detected, it is probable that 
these extra-bunds represent internal fragments arising 
from a Hind III polymorphism of the LAV genome. 

Together these drta shov/ th*t pLAV 13 ONA is exo- 
genous to the human genome and detects both ANA and inte- 
grated ONA forms deiivod from LAV infected cells. Thus, 
pLAV 13 is LAV spocific. fieing oligo-dt primed, pLAV 10 
must contain the F< and U3 regions of the LTR as wall a a 
tho 3' end of the coding region, assuming a conventional 
retroviral genome structure 
don inn of LAV gnn cm ic QUA 

Having found a llindlll site within the ft regic.i of 
the LTR, it was decided to clone the LAV genome by making 
• partial Hind III digeot of proviral ONA from lav 
infectod cello. It was found that : (a) partial digestion 
increased the chance of isolating complete clones and (o) 
Hind £11 fragments were easily cloned in lambda replace- 
ment vectors. The UNA isolated from T-colle of a healthy 
donor aftor in xULTJl infection with LAV was partially 
digested with Hind III and fractionated. A 9 ~ 1.5 kb Ona 
containing fraction was precipitated and ligated into the 
Hind III arms of lambdo-LW.l (cf. 18). 
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Mind HI map as lambda - J 1 9 . The map of lombdo-JBl is 
identical but for an additional Hind III site at 
coordinate of approxima taly 3 550, , < 

Tho restriction mnps of £ Iy\ 2 wora orientud by 
hybridizing blots with respect to pLAV 13 ONA . 

Tho roa friction map of thn LAV 13 cDNA clonn is 
also shown in j^fc. 2. Tho restriction sites of Iambda-Jl9 
are D-Oam MI, Qg-Bgl II. H-Hind III, K-Kpn I, P-Pat I, 

R-Eco RI, S-Sac I, Sa-Sal-I and X-Xho I. Undernocth the 
scale is a schema for the general structure of tho rotro- 
viruses showing the LTR elements U3, R and US. Only the 
R/US boundary has been defined and other boundaries are 
only drawn figuratively. 

There may be other 9am HI sites in the 5* 0.52 kb 
Mind III fragment of l*ambda-J19. They generato frcgmantQ 
that are too small to be detected. 

Fig. 2 also shows those Hind III fragments of 
lambda- J 19 and lambda- JO 1 which are detected by pLAV i3 
(marked (+)). thoce which are not detected (-). 

Hero particularly^ lambcia-J19 shows four Hind III 
bands of G,7, 1.4S, 0.6 and 0.52 kb the first two of which 
correspond to bands in the genomic blot of Mind III res- 
trictod ONA . The smallest bands of 0,8 and 0,52 kb wore 
not seen in the gonomic blot; but tho fact that they appear 
in all the independently derived clones analyzed indicates 
that they represent internal and not junction fragments, 
assuming a random integration of LAV provlral ONA. Indeed, 
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t the 0,5 kb band hybridizes with pLAV 1J ONA < f±&. 2) 

£ through tho small Hind III-Pst I fragment of pLAV 13. Thuj^ 

the 0,5 kb Hind III fragment of lambdn-J19 contains the 
R-U5 junction within the LTR. 

It appears that lambda-J81 is a restriction site 
polymorph of lambda-J19. Lambda-JOl shows five Hind lit 
bands of 4.3, 2.3, 1 . 5 , 0.S and 0.52 kb. The 2.3 kb band 
is readily detocted in the genomic blot by a pLAV \ 3 
probe, but not the 4.3 kb fragment. That lambda-Jfll is a 

35 
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comprise tho following stops : extraction of OUA from tis- 
sue , 

restriction enzyme cleav?go of said DNA. electrophoresis 
of tho frauO^ts and Southorn blotting of genomic OtlA from 
tissues oquont hybridisation with l:bellocl cloned LAV 

provival DMA. hybridization in citu can also bo used. 

Lymphatic fluids and tisouoe and other non-lympha- 
tic tissues of humans, primates and other mammalian spe- 
cies can also Lie screenod to ceo if othor^ ^volAtt^ 
related retrovirus exist. Tho methods referred to horR- 
above can be used, although hybridization find washings 
would be clono undor non— stringent conditions. 

The ONA according to tho invention can be usod 
also for achioving the expression of LAV viral antigens 
for diagnostic purposes ao well as^*** the production of a 
vaccine against LAV . Of particular advantage in that res- 
pect aro the DMA fragments codinn core ( gag region) r.nd 
for onvolopo proteins, particularly the ONA fragmant 
extending from Kpn I (C 100) to 0C'1II(9 150). 

Tho methods which cr.n bo ugoi! sre multifold : 

a) DNA can be t-r&nef ccted into mammalian col?-* 
with appropriato selection narCura by a variety of tec- 
hniques, calcium phosphate precipitation, polyethylene 
glycol, protoplast-fusion, rtc.\ 

b) ONA fragments corresponding to ginea can be 
cloned into expression vectors for £. coll , yeast* or 
mammalian cells and the rosultant proteins purified. 

c) The provival ONA can be " shot- gunned " (frag- 
mented) into procaryotic expression vectors to generate 
fusion polypeptides. Recombinant producing antigenic* lly 
competent fusion protein? can bo identified by simply 
acreening the recombinants with antibodies against lav 
antigens 

d) The invontion also relates to oligopeptides 
deduced from tho ONA soquenco. of LAV antigen-genes to 
produce immunogens and antigens and which can bo 
synthethisod chemically. 
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